Genomic prediction utilizes SNP chip data to predict animal genetic merit. It has the 22 advantage of potentially capturing the effects of the majority of loci that contribute to 23 genetic variation in a trait, even when the effects of the individual loci are very small. 24
Introduction
results differed depending on how related families were to the remaining families 163 forming the TS. 164 Data were first analysed without fitting any polygenic or genomic effect, to correct for 165 fixed effects. The following model was fitted: where y* is a vector of the adjusted phenotypic records, Z is a design matrix, g is a 177 vector of random additive genomic effects distributed as N(0,σ g 2 G), σ g 2 is the additive 178 genetic variance, G is the genomic relationship matrix, and e is the vector of 179 residuals. The G matrix was constructed using the method of VanRaden (2008 (Legarra et al., 2008) .
205
The accuracy for each trait was then obtained by averaging the estimates across 206 validation groups.
207
The sampling properties of the prediction accuracies were explored by repeating the 208 overall within-SBF cross-validation analysis, described above, 10 times and 209 calculating the accuracy separately for each replicate. For each replicate, a new 210 randomisation was performed so that the individuals comprising each of the groups 211 were different. The standard error of the accuracy was then estimated as the 212 empirical standard deviation of the 10 accuracy values. This exercise was performed 213 for the average animal effect for Strongyles FEC, as an example trait.
214
Two further sets of analyses were performed using SBF data, alone. Firstly, we 215 calculated the correlation between GEBV and PGEBV. This case represents a 216 situation where progeny's performance is predicted from markers before the 217 availability of phenotypes. Secondly, the cross validation prediction accuracy analysis 10 was also performed using pedigree-based EBVs, rather than genomic EBVs. This 219 addresses the question of how, in this population, the accuracy of genomic 220 predictions compares to the accuracy of pedigree-based predictions.
221
Exploring contribution of population structure in the Scottish Blackface data 222 To explore the contribution of population structure to the accuracies of the genomic The results of the analysis in the SBF data, fitting either the A or G matrix alone, or 303 both together, are reported in Supplementary Table S1 . For some traits the 304 heritability estimates were either completely explained by the G matrix (i.e., IgA and 305 Nematodirus FEC at 20 weeks) or the A matrix (Strongyles FEC at 20 weeks and 306 Nematodirus FEC at 16 weeks) when the analysis was done fitting both G and A 307 matrices. However, for the other FEC traits (both Strongyles and Nematodirus) there 308 was a contribution from both matrices. In general there was little discernible pattern 309 in these results. Moreover, the relative partitioning of genetic variation between the A 310 and G matrices may be expected to vary as the number and size of families varies, 311 thus it is difficult to draw general conclusions from these results.
312
For the SBF population, heritability estimates were also obtained either fitting only 313 one chromosome or when simultaneously fitting one chromosome plus the whole G 314 matrix (results not shown). Although similar trends were observed, the proportions of 315 genetic variation accounted for when fitting only one chromosome were always 316 overestimated. However, in both cases it is possible to identify the chromosomes that 317 explain most of the genetic variation of the traits. 318 We tested the hypothesis that fitting all G ch (i.e., chromosome-wide genomic 319 matrices) simultaneously would result in each chromosome explaining a fraction of 320 the total genetic variance proportional to its length, consistent with the polygenic 321 assumptions underlying GBLUP. Whilst there was a weak tendency for this to be the 322 case for most traits (as an example, Figure 1) , the majority of the captured genetic 323 variation appeared to be independent of chromosome length. This can be seen in 324   Table 4 which reports intercept, slope, and R 2 for the three regressions (i.e., by fitting 325 each chromosome individually, by fitting all chromosomes simultaneously, and the 326 difference between the two) as well as the proportion of genetic variance explained 327 by relatedness for all traits considered. These proportions (ranging from 0.39 to 0.98, 328 with an average of 0.77) suggest that in most cases our accuracy estimates are 329 mostly due to additive genetic relatedness, rather than LD between SNP and QTL.
330
The A-matrix-derived heritabilities were compared to accuracies and proportion of 
